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to abt whone th may concern: | 
YY. : me 4 i. ror ee ry 
Be it known that I, Thomas Arva Evison, 
ed States, residing at | 


a citizen of the Unit 
Llewellyn Park, Orange, county of Essex, 
and State of New Jersey, -have invented cer- | 
tain new and useful Improvements in Proc- | 
esses of Treating Alkaline Storage Batteries, 
of which the following is a specification. | 
In the manufacture of my improved iron- | 
nickel storage battery I find that acid radi- | 
cals, carbonates, organic matter, and other | 
soluble impurities become lodged in the ac- 
tive masses, due to various causes, such as im- 
purities in the chemicals used, carelessness in 
handling, the employment of impure water, | 
&c. ‘While these soluble impurities appear 
to have little or no deleterious effect on the | 
iron or negative mass, they are highly objec- 
tionable when present in the nickel or depo- | 
larizing mass and tend to effect a gradual re- 
duction in the capacity of the latter. The 
presence of these impurities in the negative 
mass is, however, objectionable, as they are 
likely to pass ever to the nickel mass to con- 
taminate the latter... Furthermore, the same 
or substantially similar impurities frequently 
get into my improved batteries after con- 
‘tinued use, owing generally to the empioy- 
ment of impure water, and result in reducing 
the capacity of the nickel mass. In order to 
remove these soluble impurities from the 
active masses,’I carry on a process which | 
generally speaking, of subjecting 
the active masses to treatment in a hot caus- | 
tic solution with the concurrent generation | 
of large quantities of hydrogen gus an situ | 
l 
| 


within the active Inasses, the heating being 
effected, preferably clectrically, by passing | 
a discharging current through the active | 
masses. Obviousiy this treatment may be | 
applied to the nickel mass alone, since it is | 
there that the objection indicated is mest se- | 
riously experienced; but itis preferable that | 
the treatment should also extend to the tron | 
or negative mass, for. the reason that, as | 
stated, the impurities therefrom are likely to | 
find theic wav into the nickel mass to dele- | 
teriously affect the same. By the treatment | 
explained the soluble impurities will be 
driven out into the solution, which is then 
poured off and a fresh alkeline solution in- 
troduced.” ee 
In carrying the method into effect I first 
‘take as many of the cells as may be desired 


to treat and conrcet the iron and uick: 
trodes in each cell in opposition to the 
plated can or receptacle thereof in such a. 
way that the two electrodes shall act as cath- 
odes and the nickel-plated receptacle 
insoluble anode. A numbor of batteries 
be thus connected in series to corr 
with the pressure of the dischargi 
used. I now psss a reverse che 
the circuit so that the two electrodes 
cell, acting as cathodes, will give c 
gen, which reverse charge w 
forfrom ten to thirty hours at the 
of chargeusuallyused. This actic 

the generation of heat, whereby 2 
will be raised toand maintained ata tempera- 
ture somewhat below the boiling-point. To 
conserve the energy as much. es possible, the 
cells are preferably covered with asbestos or 
some other material conducting heat slowly. 
Obviously the first result of the reversing 
current is to completely discharge the active 
masses; but when the latter are completely 
discharged they act as insoluble cathodes in 
which hydrogen is developed. .In the case of 
a nickel mass, however, the complete reduc- 
tion thereof renders the particles non-con- 
ducting, so that the evolution of hydrogen 
takes place from the surfaces of the graphite 
flakes, which are intimately mixed with the 
mass of nickel hydroxid. This treatment 
results in the elimination of the soluble im- 
purities which pass out into the solution aud 
are removed by the pouring off of the latter 
Apparentiy the effect is not clec 
I believe is due to the dissolving of ine 
rities in the hot caustic solution, fa 
by the mechanical action of the hydrogen. 
bubbles in escaping. through the 

masses. After the treatment descri 
solution is poured off, a fresh solution is 
troduced, the electrodes are connected 1 
the.regular way, and are given’s 1 

hour charge at the normat 
the carrying out of my proc 
scribed depends upon the ? i 
or receptacles of my storage 8 pre 
surfaces of metallic nickel which will be un- 
affected by electrolytic 
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s action i alkaline so- 
lution and on which surfaces oxygen will be 
developed. This makes the carrying out of | 
the method a very simple matter. Lf, how- 
ever; the cans or receptacles are made of 
some insoluble insulating material or are 
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- Tities from the depolarizing mass of an alka- 


60 


-completely lined with such materiel, separate 4. The process of removing soluble impu- 


anodes may be employed and may be formed | rities from the active masses of an alkaline 
of plates of nickel or graphite or other suit- storage battery, which consists in connectin 
able material, which may be introduced into | the two electrodes as cathodes in circuit wath 
the receptacle when the reverse charging op- | an inactive conducting anode in an alkaline 
eration takes place, or, instead, the electrodes solution, in passing a reverse current betvreen 
may be connected up in opposition to any | the two, whereby the solution will be heated 
suitable insoluble electrode outside.of the can | and hydrogen gas will be developed in the 
or receptacle and then subjected to the treat- active masses, and in finally, pouring off the 
ment desorbed solution, substantially as set forth. 

It will of course be understood that the | 5. The process of removing soluble impu- 
process may be carried out in connection with | ities from alkaline storage batteries, em- 
the nickel mess alone, in which case the iron ploying conducting-receptacles of an insolu- 
electrode will be disconnected from the cir- | ble metal, which consists’in connecting the 
cuit and the reverse current will be applied | the depolarizing mass as a cathode in circuit 
only to the nickel electrode. If it is found | with the conducting-receptacle in an alkaline 
after continued use that a bettery falls off in | solution, in passing a reverse current between 
capacity, due to the presence of these soluble ; the two to heat the solution and generate ie 
impurities in the nickel mass, the method de- | drogen gas in the active mass, and in final y 
scribed may be carried out in connection | pouring off the solution, substantially as set 
therewith, including the treatnient ‘of both | forth. 
active masses or of the nickel mass elone. 6. The process of removing soluble impu- 
When this is done, it will be found that the | rities from the active masses of an alkaline 
cells will recover substantially their original storage battery employing conducting recep- 
capacity, the recovery, in fact, being within | tacles of an insoluble metal, which consists in 
a very small percentage of the original ca- | connecting the two electrodes as cathodes in 
pacity. circuit with the conducting-receptacle as an 

Having now fully described my invention, anode‘in an alkaline solution, in passing a re- 
what.I claim as new therein, and desire to se- | verge gurrent between the two to heat the so- 
cure by Letters Patent, is— lution’ and generate hydrogen gas in the ac- 

1. The process of eliminating soluble im- | tive masses and finally, in pouring off the so- 
purities from storage batteries employing de- } lution, substantially as set forth. — 
polarizing’ masses of nickel -oxygen com- 7. The process of removing soluble impu- 
pounds, which consists in opposing the nickel | rities from alkaline storage batteries, em- 
mass to a suitable anode in an alkaline solu- loying condugting-receptacles of an insolu- 


ceptacles to reduce the dissipation of heat, in 
connecting the positive mass in circuit with . 
the conducting-receptacle in an alkaline solu- 
tion, in passing a reverse current’ between the 


through the nickel mass to generate hydro- 
gen therein, and result in the heating of the 
solution, whereby the soluble impurities will 
be driven off into the solution, and finally, in 
pouring off the solution, substantially as set | two to heat the solution and generate hydro- 
forth, -, {| Sen gas in the active masses and in finally, 

2. The. process of eliminating soluble’ im- | pouring off the solution, substantially as set’ 


_ tion, in then ‘passing a reverse = le metal, which consists in insulating the re- . 


purities from alkaline storage batteries em- | forth. 
8. The process of removing soluble nee 
ine 


ploying active masses of oxygen compounds 
of nickel and iron respectively, which con- | rities from the active ‘masses of an alka 
sists in opposing both active masses as cath- | storage battery employing a conducting-re- 
odes to a suitable anode in an alkaline solu~ | ceptacle of insoluble metal, which consists in 
tion, and in then passing a reverse current insulating the receptacle to reduce the dissi- 
through the same to heat the solution and | pation of heat, in connecting the two nega- 
generate hydrogen gas in the active masses tive masses as cathodes in. circuit, with the 
to thereby force the impurities - therefrom conducting-receptacle ak an anode in an alka- 
into the solution, and in finally, removing | line solution, in passing a reverse current be- 
the solution, substantially as set forth, tween the two to heat the solution and gen- 
.3. The process of removing soluble impu- | erate hydrogen gas in the active masses, and 
in finally, pouring off the solution, substan- 
line storage battery, which consists in con- | tially as set forth. ; 
necting the positive electrode thereof in ‘cir- This specification signed and witnessed 
cuit with an inactive conducting surface in | this 29th day of October, 1904. a 


an alkaline solution, in passing a reverse Gur-_ ‘THOMAS ALVA EDISON. 


‘rent between the two, whereby the solution 


will be heated and hydrogen gas developed || Witnesses: 
in the active mass, and in finally, pouring off Frank L. Dynr; 
the solution, substantially as set forth. J. W. Ayrsworrn, 
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